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而显著增加，当BTEE含量为10.40 wt%时，杂化膜的 高分离因子为6129。 
 




























In recent years, the world has witnessed a rapid development in the production of 
polyesters. Therefore, there has been a growing demand for ethylene glycol (EG). The 
dominant method for synthesis of ethylene glycol in industry is through petroleum 
route, i.e. to synthesize ethylene from petroleum first, and then to oxidize ethylene 
into ethylene oxide, and finally to produce ethylene glycol through the non-catalytic 
hydration of ethylene oxide. However, petroleum resources are limited in quantity. 
Therefore, the limitation of petroleum resources provides possibility and good 
prospect for EG production by non-petroleum route. The direct synthesis from 
synthetic gas is the simplest and most effective method for synthesizing ethylene 
glycol through non-petroleum route. Nevertheless, byproduct of methanol, which 
could form an azeotrope with EG, must be recycled after reaction. The traditional 
method for the separation of azeotrope is the pressure-swing distillation, which 
consumes enormous energy. Pervaporation, as a new technique of separation, has 
received more and more attention. It has advantages including environmental 
friendliness, low energy consumption, resistance against the limit of vapor-liquid 
equilibrium, convenience in operation.  
The present work aims at preparing a kind of membrane with good performance in 
pervaporation separation of ethylene glycol/methanol. Under the framework of the 
theory of solubility parameter and hydrophily/hydrophobicity, chitosan and polyvinyl 
pyrrolidone were chosen as the starting material to separate the ethylene 
glycol/methanol mixture via pervaporation. As a result of the severe swelling of the 
polymers and a decline of their mechanical strength, the performance of pervaporation 
membranes downgrades.  
In order to reinforce the mechanical strength and performance of pervaopration 
membranes, we have adopted three methods such as using support layer, applying UV 
crosslinking and silane coupling agent crosslinking. Tetraethoxysilane(TEOS) and 
1,2-bis(triethoxysilyl)ethane(BTEE) are used as silane coupling agent to prepare the 
CA-CS/PVP composite membrane and UV-CS/PVP UV crosslinking membrane. 
CS/PVP-TEOS and CS/PVP-BTEE organic-inorganic hybrid membranes are used to 














structure of the membrane is characterized via FTIR, XRD, TEM, etc. 
The results show that the best ratio of CS to PVP is 10/1. The support layer can 
significantly increase the mechanical strengh of the membrane and reinforce the 
performance of pervaporation. The PSI value of the composite membrane increased 
by around 80% after using CA support layer. Both UV crosslinking and silane 
crosslinking can reduce the swelling of membrane significantly and enhance the 
thermal stability and mechanical strengh of the membrane, and simultaneously 
reinforce the pervaporation performance of the membrane. After UV crosslinking for 
4 min, the permeation flux of the CS/PVP blending membrane reached 99.76 g·m-2h-1 
and the separation factor 1099, with the PSI value increasing by 206.1%. The 
separation factor increased significantly with the addition of silane coupling agent. 
The highest separation factor of the hybrid membrane is 6129 at 10.40 wt% BTEE 
content. 
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